Dr. W. H. B. Stoddart: I have taken the title of this discussion to mean "The prognosis of general paralysis in relation to treatment." This is a more ambitious topic than would appear at first sight as, under the heading of prognosis, the influence of treatment is taken into consideration in only about 12 per cent. of the diseases described in text-books of general medicine.
It is generally accepted that the natural history of general paralysis includes 100 per cent. incurability and a fatal termination within a very few years.
As a basis for our appraisement of the different forms of treatment of general paralysis, it would be interesting to know in what proportion of cases a remission occurs when the disease is allowed to run its natural course. It might be supposed that this information could easily be obtained by searching the records for the end of the last century, but although several of the authors about that time mention the occurrence of remissions, I have been unable to discover, even among the tables of the Commissioners in Lunacy, any statement respecting the percentage of cases of general paralysis in which remission occurred; but in a 1926 report of the London County Mental Hospitals it is stated that during the three years previous to the introduction of malarial therapy only 2G6 per cent. of 277 general paralytic cases were improved.
During the first decade of the present century my practice was to give hexamine in general paralysis-about half a drachm a day-with the result that remission, enabling patients to return to their own home apparently well, occurred in about 25 per cent. of the cases. The drug acted best in those patients who were receiving a certain amount of alcohol in the form of brandy at the same time. Some of the patients relapsed; 17 per cent. of the original total did not relapse. I wonder why nobody else appears to have taken this treatment seriously. Is it because of a tacit assumption that 25 per cent. may be the normal number of remissions ? One thing, however, is certain: general paralytics treated with hexamine have no epileptic or apoplectiform seizures, and in certain small mental homes in this country it is known to prolong the life of general paralytics.
Other methods of treatment for which a certain amount of curative value has been claimed, may be divided into two categories. The first is specifically antisyphilitic, and the second is the induction of pyrexia by all sorts of methods. We are all agreed that ordinary anti-syphilitic treatment with mercury, iodide of potassium and salvarsan (or one of its substitutes) is of no avail, as these drugs cannot enter the cerebro-spinal fluid and so reach the seat of disease in the cerebrum. Accordingly, an attempt was made at one time to bring the drug into contact with the spirocha-tes in the nervous system by injecting a dilute solution of neosalvarsan or galyl into the lumbar sac of the spinal canal (4 to 7 c.c. at a time of a 1 per cent. solution), but the method proved too dangerous to be continued.
Marinesco then devised the intrathecal injection of salvarsanized serum into the lumbar sac, and this was subsequently elaborated by Swift and Ellis at the Rockefeller Institute. Subsequently Dr. G. M. Robertson, of Edinburgh, applied this method to the treatment of general paralysis. Of twelve patients treated three were discharged recovered. Sanborn states that he treated twelve patients in the same way, and that they were all improved. Mapother and Beaton admit that the cases so treated by them had already shown a tendency to remit, while both MacDonagh and Lorenz state that all their patients were made worse by this treatment. Brynes, being dissatisfied with the method, employed a mercurialized serum, produced and employed in much the same way as salvarsanized serum, and in his series he states that one juvenile case apparently became normal. One of my own patients, who was treated by the introduction of salvarsanized serum into the lumbar sac, rather against my advice by the way, made a complete recovery, remained well for certainly seven or eight years, and may be alive now, but it must be admitted that he was treated by hexamine at thesame time.
Partly owing to the unsatisfactory results, and partly from the theoretical consideration that salvarsanized or mercurialized serum introduced into the lumbar sac has little or no chance of reaching the spirochaetes in the cerebrum, many attempts have been made to cure general paralysis by introducing salvarsanized or mercurialized serum into the cranium. At first the injections were subdural, but more recently they have been introduced into the lateral ventricle. Most physicians who have tried these methods have been encouraged by a reduction of the cell-count and the globulin content of the cerebro-spinal fluid, but on the whole the clinical amelioration appears to have been only slight. We come across such phrases as " encouraging results," " no untoward results," " no untoward sequela," and "without danger." Cotton reported that in a mixed series of cases treated by intraspinal or intracranial injections of salvarsanized or mercurialized serum the results were as follows: Arrested cases eleven, much improved seven, unimproved seven, died six, but from their records the improvement does not appear to have been very great. In a paper by Cestan, Riser and Peres, Journal of Nervous and Mental Disease, 1927, on " The Intraventricular Treatment of General Paralysis," after pointing out the necessity of gradually decreasing the dose in order to avoid killing the patient, the authors express the following conclusions:-"In spite of the treatment, which was most of the time intense enough and rather prolonged, we have never observed any recovery in the right sense of the word, even for the patients treated since the apparent beginning of the general paralysis. Deficiency of speech, trembling of the tongue and hands, Argyll-Robertson sign, remain unchanged. Never does the dementia undergo a favourable modification. The restlessness and the unconnected ideas diminish at times, but we know how frequently this occurs in untreated general paralysis. We cannot say that the intraventricular treatment has a felicitous influence on the evolution of the disease, which keeps on unflinchingly. To sum up, we say with certitude that salvarsan injection into the cerebral ventricle brings on a very happy modification of the humoral syndrome. It is, up to the present time, the only known treatment which gives back its normal composition to the cerebro-spinal fluid. Unhappily, we are forced to consider that the action of the aforesaid treatment on the clinical evolution of the disease seems very doubtful."
A method of introducing salvarsanized serum used by some enthusiasts is by way of the occipito-atlantoid ligament, a procedure as unnecessary as it is dangerous, and now, I believe, discredited.
With reference to the treatment of general paralysis by tryparsamide, an arsenical preparation to be obtained from the Rockefeller Institute, little of the drug has been available in this country, but in America it has been of special service in the treatment of neuro-syphilis, including general paralysis. In this form of treatment there is a risk of producing optic atrophy in at least from 4 to 5 per cent. of the cases. Solomon and Viets, of Boston, state that it is better than, while O'Leary and Becker, of the Mayo Clinic, contend that it is inferior to, malaria for the treatment of general paralysis.
Coming to the pyrexial treatment of general paralysis, several physicians during the last half century noted the beneficial effect of pyrexia on the course of general paralysis. At Bethlem, in Sir George Savage's day, there was a case of general paralysis in which a large phlegmon developed on one thigh. The disease was arrested, but the patient remained in a state of exaltation during the next twenty-five years, and then died, but not from general paralysis. Similar cases of the kind have been recorded from time to time. Jacobi, in 1854, and B. Meyer, in 1877, purposely produced pyrexia in their general paralytic cases by creating artificial abscesses. Sir James Purves-Stewart, in last year's Medical Annual, mentions that Foster, so long ago as 1848, wrote a dissertation on the favourable effect of malaria on insanity, and the transfer of mental hospitals to malaria-infested regions was a subject under discussion among mental physicians of those days.
In 1926 the London County Mental Hospitals reported 191 cases of general paralysis treated with malaria. Of these, 33 per cent. were discharged much improved, but if they limited their statistics to cases which had lasted less than eighteen months, the percentage of recoveries was 60 per cent., only 8 per cent. of remissions occurring in cases of over nineteen months' standing. But even in cases in which no remission occurred there was a remarkable improvement in the general condition. Subsequent salvarsan treatment did not seem to increase the number of remissions, but it reduced the mortality to 6 per cent., whereas the mortality in cases treated with malaria alone was 32 per cent.
As you are all aware, this treatment was begun by Wagner-Jauregg in 1917, and he gives his latest statistics in the Wiener medizinische Wochenschrift for 1928. He states that the average number of cures in cases of general paralysis reported by a number of writers amounts to 20 to 30 per cent. of complete recovery (capability of work), including all stages of the disease. With regard to the earlier stages, the Vienna Clinic records 83 per cent. of complete recovery.
It is obvious that we can never expect satisfactory results if the disease is allowed to execute its ravages for eighteen months or longer before we commence treatment, no matter what treatment is adopted.
The question has been raised whether it is better to transfer malarial blood from one patient to another, or whether it is better to employ a mosquito as an intermediate host. So far as I am aware, neither method has any advantage over the other. With both methods we come across patients who do not contract the malaria, or alternatively the malaria fizzles out after the patient has had only six or seven rigors. In these cases it has been suggested that one of the other methods of inducing pyrexia should be employed: viz., vaccines of streptococci, staphylococci, typhoid, tubercle, relapsing fever, rat-bite fever, the Bacillus pyocyaneus, Bacillus proteus, etc., or the subcutaneous injection of such substances as sodium nucleinate, hetol, various proteids, boiled milk, and so forth.
G. Stiefler states that among twelve early cases treated only by typhoid vaccine and neosalvarsan, three patients remained fit for work for from four to six years. G. Vidoni, on the other hand, agrees with Larfargue, Desruelles and Bouvier that fever reactions are absent or only insignificant, so that typhoid vaccination was found to have no effect on general paralysis. With tuberculin, Pilez obtained a remission in 26 per cent. of his patients, eight of them remaining alive three years after treatment and still showing slight improvement from their former condition. Wachsmann's figures are not quite so satisfactory.
With sodium nucleinate Donath obtained a remission in 33 per cent. of his cases, and Fischer in four out of twenty-two cases, that is about 20 per cent.
With relapsing fever, Horn, of Vienna, obtained a remission in six out of twenty-nine cases, again about 20 per cent.
The conclusion is, therefore, that with almost any form of treatment a remission can be obtained in general paralysis in about 20 to 30 per cent. of the cases, but with malaria the percentage is very much higher, so much so that it is to be reg«rded as the treatment par excellence for the disease.
Contra-indications to the malarial treatment can all be included under one heading, viz.: a poor general condition of the patient. This includes advanced age, as in senile general paralysis, the existence of heart disease or nephritis, intercurrent diseases such as tuberculosis, or an undue tendency to paralytic wasting or cachexia. Some months after a patient has been cured by the malarial treatment, it is found in many cases that the cerebro-spinal fluid has become normal, even in respect of the Wassermann reaction. On the other hand, I would like to say that, from a psychiatric point of view, I would attach little or no importance to anv treatment which produces a normal cerebro-spinal fluid without a favourable influence on the clinical manifestations of the disease.
Sir James Purves-Stewart: It will help to clear the ground if we bear in mind that the term " general paralysis of the insane " is nothing more than a clinical label, whilst " dementia paralytica " is not much better. Surely the time has arrived to protest against the perpetuation of vague terms, and to amend our terminology in accordance with modern pathology. The disease is essentially a progressive syphilitic meningo-encephalitis and ought to be so called. In this I have the concurrence of many of my professional brethren.
I shall not detain you with an account of the morbid anatomy of syphilitic meningo-encephalitis, beyond reminding you that two types of syphilitic lesions are present; on the one hand, interstitial syphilis, which is often amenable to antisyphilitic remedies, on the other, parenchymatous syphilis, which is resistant to anti-syphilitic remedies.
Various explanations have been offered for this resistance of degenerative syphilitic encephalitis to ordinary drugs. One hypothesis is that mercury, arsenic, or bismuth, introduced into the blood-stream, are prevented from reaching the diseased nerve-cells by the perivascular and perineural lymph-space, behind which the nerve-cells are entrenched. Syphilitic organisms, however, and still more syphilitic toxins, have no difficulty in traversing this barrier, and in producing the degenerative changes to which the symptoms are due. Now, where a toxin can penetrate, an antitoxin should be able to follow it. Unfortunately, however, our bacteriological colleagues have not yet provided us with an antitoxin; but I venture to predict that this will be achieved, and then we shall have a remedy as specific as the diphtheritic antitoxin. Query claimed to have produced a specific syphilitic antiserum from inoculated monkeys, and to have obtained encouraging clinical results. His work, however, has not been followed up.
In the meantime, until we have a specific antitoxin, we have to content ourselves with non-specific remedies. And the purpose of this discussion is to exchange our experiences of such remedies.
Anti-syphilitic treatment by mercury and iodides alone has often been successful in removing meningo-vascular lesions, still more when supplemented by salvarsan and bismuth. But in degenerative syphilitic encephalitis (so-called general paralysis) anti-syphilitic drugs generally fail to arrest the disease. There is evidence that modern methods of treatment of the primary infection have a smaller proportion of degenerative sequelw in the central nervous system. Against this is the claim of Dahlstrom' who holds that early treatment by mercury and potassium iodide not only fails to cure the original disease but even induces paralytic dementia and other forms of neuro-syphilis ! The disappointing results of ordinary remedies in syphilitic encephalitis have led to the use of other methods, especially the pyrexial treatment. This has been a decided advance in the treatment of a hitherto hopeless malady. But a specific treatment has not yet been attained. One proof of the non-specific nature of the remissions following pyrexial treatment is that the serological reactions often remain positive. So long as this is the case, we are not justified in claiming that the disease is at an end.
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Many colleagues, particularly those who work in mental hospitals, have had a wider experience than mine in the malarial treatment of syphilitic encephalitis. The cases with which I have mainly been concerned are those with early physical and mental changes, sufficient, with the serological reactions, to establish the diagnosis of paralytic dementia but too early to require segregation in the mental hospital; cases like these are the most hopeful as regards treatment. Others had already been certified as mentally unsound but were free from severe dementia. Of late and advanced cases with profound dementia I have little experience. This is not altogether a matter for regret, for I see little advantage in the prolongation of life for a patient who is demented. I hope, therefore, we shall agree that, whatever treatment we select, we should concentrate our efforts upon the early cases.
Within the last ten years a wave of therapeutic activity has arisen and at present there are three main lines of attack, viz., by artificial pyrexia, by tryparsamide, and by salvarsanized serum, singly or in combination.
(1) Pyrexial Treatment.-In 1889 it was noticed that an acute fever sometimes induced a remission in general paralysis. Accordingly von Jauregg proposed artificial pyrexia for therapeutic purposes. Various substances were used for injection. First, foreign proteins, such as tuberculin, sodium nucleinate, phlogetan, mixed T.A.B. vaccines, etc.; secondly, inoculations of living organisms such as those of malaria, relapsing fever, and rat-bite fever.
Inoculation with benign tertian malaria has proved to be the most convenient method. The series of febrile reactions thus induced can be cut short at will. Now and then we find a patient who is resistant to malaria, but in such cases a series of reactions can be induced by other means, e.g., by injections of T.A.B. vaccines.
The results of pyrexial treatment have been variously appraised. The most thorough account of malarial treatment yet published is that by Gerstmann,l who has set forth his observations on 400 cases of paralytic dementia -treated by malarial inoculation. His observations have lasted from five to ten years.
Gerstmann states that, of his 400 cases, 130 (321 per cent.) are able to carry on their former occupations, whilst fifty-one cases (12-8 per ceilt.) have had incomplete remissions. He states that he has never observed a fatal result directly due to malaria.2 He attributes his fatal cases either to some intercurrent malady, to cardiac failure, or to the natural course of the syphilitic encephalitis. Consequently his proportion of deaths is claimed to be nil. Judging, however, from the records in the text, at least forty-eight of his cases died out of 400, a proportion of 12 per cent. I have carefully studied Gerstmann's references to the reactions in the blood and cerebro-spinal fluid. In one place8 he expresses his view that in some cases with complete remissions there is a tendency, in the course of years, for the reactions to return to normal or nearly normal; later4 he states that in many patients, despite complete clinical remissions after malarial treatment, the reactions show no essential change.
Later still, he quotes Dattner5 to show that of fifty-three cases of clinical remission, twenty-two became completely negative in the blood and cerebro-spinal fluid; ten became negative in the cerebro-spinal fluid but not in the blood; nineteen remained moderately positive and two strongly positive, both in the blood and cerebro-spinal fluid.
Gerstmann therefore gives a second course. of malarial treatment after a year if, notwithstanding a satisfactory clinical remission, positive serological reactions are found to persist. He thus recognizes that serological normality, and not clinical remission, is the best criterion of recovery.
All who have used pyrexial treatment will agree that it modifies beneficially a considerable proportion of general paralytics. Some patients, however, remain unbenefited. Moreover, the treatment is not devoid of risk. I have seen five cases in which the patients died from cardiac failure during or shortly after a course of malarial treatment. Nevertheless, many still hold the opinion that we are justified in running risks when attempting to treat an otherwise fatal disease.
A point to which insufficient attention has been directed is the varying standard of recovery. Many are content if the patient's mental symptoms clear up, completely or partially, or even if he becomes less profoundly demented, and can be discharged from hospital.
Another important point is that after pyrexial treatment alone the serological reactions do not usually return to normal. No matter how dramatic the clinical improvement may be, so long as these reactions remain positive we are not justified in considering the patient cured. I have not yet met with a case of syphilitic encephalitis in which malarial treatment, by itself, has brought back the cerebro-spinal fluid to normal.
(2) Tryparsamide Treatment.-This drug is an organic arsenical compound, a derivative of atoxyl. It was introduced by the Rockefeller Institute, and has been in use since 1923. Good results have been claimed in some early cases of paralytic dementia. Solomon and Viets 1 recorded their experiences in a large series of cases2 of neuro-syphilis of various types. Their best results were obtained in meningovascular syphilis. But even in parenchymatous syphilis, previously resistant to salvarsan and other drugs, clinical and serological improvement was claimed by them in about 50 per cent. of the cases, although fifty injections or more were required. Many cases of early paralytic dementia showed remissions after this treatment and maintained their clinical improvement for two years. One special danger of tryparsamide was noticed, viz., its tendency to induce degeneration of the optic nerves. Accordingly a careful look-out was kept for visual failure, and at the first suspicion of this the drug was reduced or stopped. Even with these precautions, Solomon and Viets saw one case of blindness. They emphasized their view that it was often necessary to persevere with weekly injections of tryparsamide for a year or longer, before' satisfactory results could be expected. Since then Lorenz has reported on 317, apparently unselected, cases of neuro-syphilis treated by tryparsamide. The proportion of general paralytics is not stated. Of this mixed group, 152 were recorded as " recovered." But four of his " recovered " patients had since died, whilst fourteen had been re-admitted to State hospitals, so that some of these recoveries were, shall we say, incomplete. The average course of treatment in this series was by weekly injections over a period of six months, and the tryparsamide was supplemented by injections of mercury salicylate once or twice a week. It was found impossible, before making a therapeutic trial, to foretell which cases would prove amenable and which resistive.
Reports like the foregoing, although inconclusive, were sufficiently encouraging to induce observers in England to make observations of their own. Unfortunately the optimistic reports of some of the American observers have not been borne out. Thus, W. S. Dawson3 treated twenty cases at the Maudsley Hospital in London. He recorded that in two cases the patients died, whilst of the remaining eighteen, thirteen were improved clinically and five were not improved; seven were improved serologically and eleven were not improved. In only two cases did the Wassermann reaction in the cerebro-spinal fluid become negative. Dawson's opinion was that in no case was there produced any remarkable result such as might not possibly have been obtained by the use of other arsenical compounds. For the benefit of others who may be desirous of trying tryparsamide, I may remind you that the drug is given by intravenous injection in doses of 1 to 3 grm. and is best combined or followed by a course of mercury, bismuth, or salvarsan.
(3) Salvarsanized Serum Treatment.-This method yields results which compare favourably with those already mentioned. I shall presently lay before you the results of treatment in a series of twenty-four cases treated in private practice.
I had observed that treatment by pyrexial methods alone, whilst frequently producing clinical improvement, in many cases failed to reduce the reactions of the blood and cerebro-spinal fluid to normal. In order, therefore, to supplement the clinical improvement achieved by the pyrexial course it seemed reasonable to try to attack the diseased nerve-cells in some more direct fashion. Accordingly, for the last six or seven years I have followed up pyrexial treatment by a series of intracisternal injections of salvarsanized serum.
This method is not difficult. The patient is given an intravenous injection of salvarsan, neo-salvarsan, or silver-salvarsan. Half to one hour later, blood is withdrawn by venepuncture in sufficient quantity for the clinical pathologist to prepare 20 to 40 c.c. of serum, according to the technique described by Swift and Ellis. This serum is injected next day into the cisterna magna under local anesthesia, after the withdrawal of a corresponding quantity of cerebro-spinal fluid for purposes of control. In most cases no uncomfortable reaction occurs, or at most a mild rise of temperature during the ensuing twelve hours. This is repeated once a fortnight for six, eight or more successive fortnights. Observations are made on each occasion upon the blood and cerebro-spinal fluid. In the intervals between the intracisternal treatments, the patient is kept upon regular antisyphilitic treatment intravenously or by the mouth.
The amount of salvarsan in 40 c.c. of "salvarsanized" serum must be very small, so that beneficial results cannot properly be ascribed to the salvarsan. They may be due to antibodies produced in the blood-serum by the salvarsan; or protein shock may be the active factor. I content myself by pointing out the definite beneficial results, both clinical and serological, which result from this treatment. I now offer some personal experiences of treatment, firstly by salvarsanized serum alone, secondly by malarial inoculation alone, and thirdly by salvarsanized serum added to malarial inoculation. I have taken fifty-one cases from my private notes. Sixteen of these were not subjected to any form of treatment; there remain thirty-five cases in which various treatments were employed with varying degrees of success, as will be seen in the following tables. A larger number in all these categories, showing similar results, were treated in hospital, but have been excluded owing to the difficulty in tracing their subsequent histories.
(a) Treatment by Salvarsanized Serum Alone (Five Cases).-Before the time when malarial inoculation first became available in this country as a method of treatment, the only method by which I had found it possible to rescue any of my general paralytic patients was byinjections of salvarsanized serum into the subarachnoid space. This treatment was attended by moderate success and certain patients showed encouraging remissions.
One patient had injections into the lateral ventricle administered through a trephine-opening in the vertex. But, although the patient showed improvement in his cerebro-spinal fluid, this procedure was too heroic for routine adoption. Two other cases were treated by repeated intrathecal lumbar injections, according to the technique of Swift and Ellis.
After a visit to Boston in 1920, where I learned from Professor Ayer his technique of cisternal puincture, the advantages of this method were so obvious that in all my subsequent cases the serum has been delivered directly into the cisterna magna. In this way we ensure that the main mass of the serum flows forwards to the basal cisterns and thence upwards to its destination in the cortical subarachnoid space, including its ultimate perivascular and perineural ramifications.
The following five cases were treated by inj'ections of salvarsanized serum, reinforced in the intervals between and after the injections, by courses of salvarsan and mercury. by malarial inoculation became more easily available in England. Accordingly, a series of patients were treated by malarial inoculations alone. My earlier experiences were less encouraging than I had been led to hope, as will be seen from the record of the first six cases thus treated.
These six patients, although free from cardiac or renal disease, were in fairlv advanced stages of syphilitic encephalitis, and probably nowadays some of them would not be selected for pyrexial treatment. Two died during the malarial course, whilst three died after the malarial infection had subsided, after intervals of eight days, three weeks and four months respectively. It would be unfair to assess the mortality of malarial treatment from so small a group of cases as this. Accordingly, if we add to the original six cases the succeeding twenty-four in which pyrexial inoculation constituted the earlier part of the treatment, we find the mortality, early and late, of the thirty cases was ten (excluding one extraneous death from smallpox and another from pneumococcal infection). And if we subtract the five patients who died, months or years later, long after the malarial infection was over, we reach a mortality amounting to five cases out of thirty. injections of salvarsan. Mentally confused, dysarthric. Feb., 1925 Cerebro-spinal fluid:
These results are inferior to those already noted after salvarsanized serum. Yet it is common knowledge that other workers have obtained encouraging results from malarial treatment alone. It is noteworthy, however, that in many records serological observations have been scanty and often absent.
Some time ago it seemed to me that better results might possibly be achieved by giving a course of malarial treatment followed by a course of intracisternal serum injections, in the hope of securing the constant serological improvement previously noted. The following table shows the results thus far attained in a series of twentyfour consecutive cases. I submit that these results are as encouraging as any others that have been recorded.
As illustrative examples I shall relate the following cases, in all of which the patients have not only resumed their former business or social activities but have also attained normal or almost normal serological reactions: Case G.-A distinguished public man, aged 55, who had led a strenuous career and gave no history of venereal infection, was seen in June, 1924, complaining of dysarthria and failure of memory of three months' duration, varying in intensity from time to time.
On the morning of examination he woke up with complete aphasia, lasting a few minutes and then subsiding into his former dysarthria. On examination he was slightly dysphasic, misplacing syllables when speaking and writing, and also definitely dysarthric in his articulation. The optic discs, pupils, cranial nerves, sensory, motor, and reflex functions were all otherwise normal, but the blood and cerebro-spinal fluid both gave a strongly positive Wassermann reaction whilst the cerebro-spinal fluid had a lymphocyte count of 61 -2 per c.mm. and a gold curve of 4444533000.
He was inoculated intravenously with benign tertian malaria and duly passed through eight febrile paroxysms. At the end of this time the dysarthria was still severe.
Intracisternal injections of salvarsanized serum were then superadded and within a week the dysarthria became intermittent instead of continuous, whilst the dysphasia in speaking and writing cleared up completely. By the time he had had five intracisternal injections the cell-count in the cerebro-spinal fluid had receded to 3 -3 per c.mm. and the gold curve to 1111000000, whilst the Wassermann reaction was negative in the cerebro-spinal fluid and moderately positive in the blood, as will be seen from the annexed charts. During the six weeks following this accident he had two attacks of transient tingling and weakness of the right arm and leg. These attacks recurred seven months ago and then six months ago, and his speech became temporarily confused. A week ago he had a fifth attack of right-sided tingling with total aphasia lasting half an hour. On examination he was facile, slightly dysarthric but without facial or lingual tremors. The pupils, cranial nerves, sensory, motor, and reflex functions were normal but the cerebro-spinal fluid gave a strongly positive Wassermann reaction, contained 27 * 9 lymphocytes per c.mm., and showed a gold curve of 2221100000.
He was inoculated with malaria, and had eight pyrexial attacks on successive days. He then had a series of six intracisternal injections of salvarsanized serum. After the second of these his dysarthria disappeared. His formerly tremulous handwriting became normal. After the sixth intracisternal injection he was mentally alert, with normal speech and articulation. The cells in the cerebro-spinal fluid had receded to 2 2 per c.mm., and the gold curve to 0023830000, although the Wassermann reaction was still moderately positive both in blood and cerebro-spinal flutid. Up to the present date in 1929 he has remained clinically well, leading his ordinary life in every respect.
Case L.-A man aged 44 was seen in July, 1924, as an already certified patient. There was a history of syphilis thirteen years previously, for which he had been repeatedly and assiduously treated. Nine years ago he had an attack of right hemiplegia, which cleared up except for a monoparesis of the right leg. About a year ago his speech became indistinct, and four months ago he developed delusions and was certified.
When first examined he was facile, exalted, and disoriented, with moderate dysarthria, sluggish pupils, and slight weakness of the right lower limb. His cerebro-spinal fluid showed a lymphocytosis of twenty-seven cells per c.mm., gave a strongly positive Wassermann reaction and a gold curve of 5555443210. He was given an intravenous inoculation of malarial blood.
He had seven malarial crises. Albuminuria then appeared and the infection was cut short by quinine, but he remained confused and exalted.
Ten days after be had become afebrile, a course of intracisternal injections of salvarsanized serum was begun. His exaltation persisted for a time, so that he claimed to be unbeatable at billiards, offered all his physicians cheques for £1,000, and announced himself the possessor of four wives. After the second intracisternal injection his mental condition rapidly improved. He began to play a good game at cards and read the financial columns of the newspapers with discrimination. By the time his sixth intracisternal treatment was completed he was mentally almost normal, although still negligent at times in his behaviour, so that he tended to empty his bladder openly in the public roads. The dysarthria had cleared up. He was now discharged from certificate and returned to his own home unider charge of a mental attendant. His subsequent progress has been uneventful. For a time he made mistakes in spelling, but this passed off. In July, 1926, the Master in Lunacy authorized him to resume control of his income. His clinical and serological improvement has since been maintained, and the patient is now leading a normal social life, 4i years from the time when treatment was undertaken.
Ca8e K.-A military officer, aged 46, was first seen in October, 1924. There was a history of syphilis nineteen years previously, for which he had been repeatedly and assiduously treated. The Wassermann reaction in the blood had remained positive throughout. For some months there had been progressive failure of memory and attention. Three weeks ago, when out motoring, he suddenly became dysphasic. An hour later he became unconscious and had five major epileptic fits. For several days he was mentally confused and indistinct in speech. A week after the onset he was again mentally alert, without aphasia or dysarthria, and with no facial or lingual tremors.
The optic discs, pupils and cranial nerves were normal. There was no sensory or motor abnormality, but the supinator-jerks, knee-jerks, and ankle-jerks were absent. The plantar reflexes were flexor in type. The cerebro-spinal fluid contained 194 9 lymphocytes per c.mm., gave a strongly positive (+ + +) Wassermann reaction and a gold curve of 5555555530. He was inoculated intravenously with malaria and had seven pyrexial crises on alternate days.
A month later the blood and cerebro-spinal fluid still gave fairly strong positive (+ + ±) Wassermann reactions, whilst the lymphocytes had fallen to 21-3 and the gold curve to 3334442100. Treatment was now continued by salvarsanized serum at fortnightly intervals, as shown in the accompanying table. The Wassermann reaction soon became negative in the blood, and shortly afterwards in the cerebro-spinal fluid, the gold curve receding to 1122200000 by the time of the sixth serum injection. His subsequent history has been almost uneventful. The signs of abortive tabes persist in the form of absence of the deep reflexes. He has had occasional minor epileptiform attacks of momentary confusion preceded by a gustatory aura. In March, 1926, he had another attack of transient aphasia lasting two hours, after which he was slightly facile and euphoric for a week. Since then, up till the present date (February, 1929) , he has remained physically and mentally fit, whilst the condition of the blood and cerebro-spinal fluid has remained satisfactory.
Ca8e R.-A business man, aged 64, who denied venereal disease, was seen in November, 1925, on account of impairment of memory and indistinctness of speech, of about four months' duration. On examination he had unequal pupils, which did not react to light, facial tremors, severe dysarthria and tremulous voice. There was no sensory or motor abnormality. The knee-jerks were brisk, but the ankle-jerks were absent. The blood and cerebro-spinal fluid gave a strongly positive Wassermann reaction, whilst the cerebrospinal fluid showed a lymphocytosis of 71-9 per c.mm. and a gold curve of 1112442100.
He was duly inoculated intravenously with benign tertian malaria and had six febrile reactions of exceptional severity, with cardiac feebleness, requiring all the skill of Dr. Nixon Groves to tide him through these phases. At the end of the pyrexial course he was mentally clearer, but still dysarthric, although his voice was no longer tremulous. The cell-count in the cerebro-spinal fluid had fallen to 26 -3 per c.mm., but the other serological reactions were not materially changed. He was then placed on a course of intracisternal injections of salvarsanized serum. The serological results are seen in the following By the end of the intracisternal course the facial and lingual tremors had disappeared, whilst the dysarthria was almost gone. His memory was excellent. Since then his clinical improvement has been maintained, with the exception of a slight permanent dysarthria.
He has successfully resumed his business and public activities, and is now (February, 1929) clinically well.
Turning to the serological results (see Table 3 (2) (p. 39) it will be noted that although in nearly every ease the cell-count in the cerebro-spinal fluid was reduced after malarial treatment alone, yet in only four cases (I, J, K, and N) out of twentyfour did a previously positive Wassermann reaction in the blood diminish in intensity, whilst in only three cases (F, I, and K) did it diminish in the cerebro-spinal fluid.
But when we turn to the serological results after the supplementary treatment by salvarsanized serum, the figures are much more encouraging. Thus we find that in ten cases (B, D, G, H, I, K, L, N, Q, and X) the blood, and in sixteen cases (A, D, F, G, H, I, J, K, N, 0, P, Q, R, S, T, and X) the cerebro-spinal fluid, showed definite improvement in the Wassermann reaction, whilst the cell-count further diminished, becoming negative in two cases (G and J), and closely approximating to negative in six (A, M, N, Q, S, and X).
It thus seems fairly well established that supplementary treatment by salvarsanized serum succeeded in bringing the serological reactions towards the normal level much more frequently than when pyrexial treatment alone was employed. This is a point of fundamental importance, for notwithstanding remissions in physical or mental symptoms, so long as the serological reactions remain markedly abnormal we cannot safely claim that the syphilitic disease is at a standstill.
In offering this introductory paper I must ask your indulgence for having dwelt so largely upon my own experiences, which are necessarily limited, both as regards the number of cases treated and the methods employed.
My main contention is this: Whatever method we happen to select for the treatment of syphilitic encephalitis, our standard of arrest of the disease should not be the remission or even disappearance of clinical symptoms, but should comprise, in addition, the disappearance of the characteristic serological reactions in the blood and cerebro-spinal fluid.
Finally, I would remind you that the extent of recovery which is possible in any individual case depends on the amount of anatomical survival of the brain-structures when the treatment is begun. Within the central nervous system, nerve cells, if they are only in a toxic or even cedematous condition, may possibly recover. But once actual degeneration of nerve-cells has occurred, regeneration is impossible. It is obvious, therefore, that the only cases of syphilitic encephalitis in which we can expect complete recovery are those in which the cortical nerve-cells have escaped degeneration. Hence the importance of recognizing the disease at the earliest stage, before irreparable degenerations have occurred, and of submitting such patients to treatment until we secure not merely arrest of the clinical symptoms but also normal serological reactions. Asylum physicians are handicapped, as compared with those of us who see patients in the earlier stages of the disease, by having a larger proportion of advanced cases. In advanced cases, all that the most skilful treatment can achieve, is to turn out what is known as " good working dements." Our motto, therefore, must be to catch our cases early and to treat them with every efficient therapeutic weapon at our disposal.
Dr. John Brander: In all questions relating to prognosis or treatment of a disease the most important point is the diagnosis. Yet in general paralysis it is the diagnosis which is most likely to provoke differences of opinion. Whilst acknowledging the great assistance derived from the laboratory, both in diagnosis and in the control of treatment, I feel, nevertheless, that serological examinations have introduced an added source of confusion into the diagnosis of this disease.
There has been for some years past a tendency to associate under the title, " general paralysis," both the classical forms and the so-called neurological or mixed types.
This has been done mainly on the basis of serological findings, which may be very similar in the two groups. Now in a mental hospital the neurological type used not to be classified as general paralysis, but was called " insanity with a gross brain lesion." Such a case commonly responded in varying degrees to treatment and was considered to have a much less grave prognosis, especially with regard to life, than that of the general paralytic. It is obvious that very different statistical results may be obtained according to the relative proportions of the two groups in any given series. Many years ago Head recognized that cases in a general or neurological hospital were not strictly comparable with those in a mental hospital. The routine examination of the blood and cerebro-spinal fluid in cases with mental derangement has disclosed changes which led to the diagnosis of general paralysis in patients who were actually suffering from manic-depressive insanity, dementia praecox, toxic psychoses, etc. The immediate prognosis in such cases is manifestly not that of general paralysis. This error is much more frequent than is commonly supposed. It was made in two cases which may profitably be quoted. The first was diagnosed as a maniacal phase of dementia praecox nineteen years ago. There was a history of infection five years previously and the cerebro-spinal fluid gave a strongly positive Wassermann reaction with increase of cells and protein.
This was held to justify a diagnosis of general paralysis. Without any specific treatment in the interval the patient is alive and well to-day, still suffering from dementia praecox. The Wassermann reaction is negative, whilst cells and protein are normal. The second case is that of a man who was admitted to hospital in 1913, acutely depressed with hypochondriacal ideas. The original diagnosis of acute melancholia was altered to that of general paralysis, as the cerebro-spinal fluid gave a strongly positive Wassermann reaction and contained an excess of cells and protein. The patient made a spontaneous recovery and subsequently held, with success, a number of responsible posts. In 1917 In , 1920 In , 1922 In and 1927 he suffered from depression, for which he received arsenical injections at a neurological department. Shortly after the last course he was readmitted to hospital in a maniacal phase; at that time the fluid gave a faintly positive Wassermann reaction, but protein, cells and gold curve were normal. He recovered from his attack and was again discharged from hospital. This man's first maniacal phase occurred ten years previous to infection. I would emphasize the importance, from many points of view, of discrimination between the original general paralysis and the heterogeneous group sometimes associated with it.
The suggestion has been put forward at intervals for many years that the character of general paralysis is changing and is becoming less malign. My personal experience in a mental hospital during the past twenty years can furnish little support for this. It is true that the hyper-acute cases seem to be less frequent, but these may be disappearing for the same reason as Korsakow's syndrome. Recently I have examined in some detail the records of cases which were under the care of my colleagues and myself during two five-year periods-1910-1914 and 1920-1924. In the first period the diagnosis was made almost exclusively on clinical grounds. At that time the Wassermann reaction was investigated not so much for diagnostic purposes as to ascertain the validity of the test in this disease. The second period was selected as being substantially pre-malarial and sufficiently long after the introduction of salvarsan for the influence of this drug to begin to show itself.
There was no noteworthy difference between the cases in the two series, with this exception-the maximum incidence in the latter series was in the age-period 40-45, instead of 35-40, as in the earlier one. In 1910-1914, of 154 cases, 90 per cent. died within three years. The remaining 10 per cent. had all succumbed within six years. From 1920 to 1924, 142 cases were admitted. Of these nine were transferred to other hospitals, thirteen were discharged, 113 died and seven remain in hospital. These figures are instructive. Of the thirteen discharged three recovered spontaneously, whilst ten had had malarial treatment. The term " recovered" is used perhaps with more latitude than formerly. Of the seven who remain in hospital it may be said, from a study of their records, that not one had been an instance of true general paralysis. In each case a previous diagnosis had been displaced solely on account of serological findings. Malarial treatment was given in all but one of these cases, with marked benefit serologically, but little effect on the psychoses, which comprised manic-depressive insanity and dementia pracox. There had been a very similar experience in the earlier period. It would appear that, instead of assuming a change of type, we should guard against a too ready change of diagnostic standards. When interpreting results we should endeavour to discriminate between the fully developed, undoubted cases and those which are atypical, or in so early a stage that the diagnosis can only be made on serological grounds.
One hundred and two cases of general paralysis have been treated with malaria at Bexley since 1928. The great bulk of these were typical examples of the disease, and little selection of cases for treatment has been practised, only those having been excluded in which the patients appeared to be too exhausted physically to survive the treatment. It was early decided to confine treatment to the malaria method only, with a view to ascertaining its efficiency when uncomplicated by other methods. Specific treatment was restricted to the few cases which presented special indications for this, consequently the results to be recorded are those obtainable by malaria itself.
Various methods of inoculation have been employed-subcutaneous, intravenous, intramuscular, and by mosquito bite. The results obtained appear to bear no relation to the mode of inoculation except that a recrudescence of malaria is more £9 859 apt to occur in the mosquito-borne cases. Rigors have been permitted to occur in varying numbers up to twelve according to the state of the patient at the time. The onset of exhaustion or signs of jaundice were the principal indications for the exhibition of quinine. In a series of cases, Dr. R. G. Williams found disturbance of the levulose tolerance curve to indicate liver involvement rather earlier than icterus, and in those cases treatment was controlled according to that curve after repeated examinations.
Of the 102 cases treated, the general results were as follows: Discharged, 35 died, 28; improved, 16; unimproved, 26. A study of the cases comprised in the above figures leads to the following conclusions. The type of case, classified as " expansive," " depressed," " excited," "demented," and so on, seems to have little influence on the prospect of improvement.
On the whole the expansive cases show the best results, while the tabo-paretic and stuporose types make least response. Some cases apparently in a very advanced stage recovered to a remarkable degree, whilst seemingly early cases went steadily downhill. The duration of symptoms previous to treatment, however, bears directly on prognosis-9 '9 months in the total series as compared with 6 4 months in those who recovered sufficiently to be discharged. No association can be demonstrated between the duration or severity of malarial treatment and subsequent results. The period intervening between initial infection and the onset of paralytic symptoms seems not to influence the character of the disease or the response to treatment.
The condition of the patients on discharge was sufficiently improved to justify a return to ordinary life and commonly to resume a former occupation. Obviously if these conditions be fulfilled it is no longer justifiable to retain a patient in a mental hospital for further treatment. Serological findings cannot be used as aF standard for discharge. Therefore I am able to give only small records of these. They are, however, very striking.'
It was possible to follow up sixteen out of the thirty-five discharged cases. The results may be given in tabular form: Of nineteen patients remaining in hospital at the end of 1928, and whose recent serological findings are known, fifteen show pronounced diminution of previously gross morbid changes. In five cases the cerebro-spinal fluid, formerly positive, gives a completely negative Wassermann reaction. In all there has been a diminution in the excess of cells and protein. In four the gold curve, formerly of paretic type, has become negative. These changes bear no relation to the progress of the clinical features. As a rule, the longer the period which has elapsed since malaria, the less abnormal the findings in the cerebro-spinal fluid. It would appear that malaria of itself is able to initiate a gradual destruction of the virus of general paralysis, and that such destruction may continue indefinitely. If, however, the disease process has attained a certain degree of severity there may continue to be manifest in the clinical symptoms a progressive development which is not now of an actively syphilitic nature.
Dr. E. D. Macnamara: I range myself with those who think that malaria therapy offers more hope of amelioration in cases of general paralysis, especially if combined with anti-syphilitic treatment, than does any other form of treatment, always with the proviso that it is only given in those cases in which the general health is such that it seems likely that the patient will be able to bear up against the infliction of a serious illness. Dotted up and down the records of general paralysis throughout the last hundred years, we find remarkable instances of the value of pyreto-therapy (of which malaria treatment is a form), usually the result of accident rather than following upon medical advice. We learn, for instance, of remissions of symptoms of general paralysis after attacks of erysipelas, carbuncle and boils. Improvement had similarly been noted in several forms of insanity after erysipelas, carbuncles, boils, variola, intermittent fevers and malaria. In more recent years improvement and remissions have been observed in general paralysis after relapsing fever, treatment by which has been alleged to be less dangerous than that by malaria; after rat-bite fever; after tuberculin inoculations; after T.A.B. vaccines and after anti-chancroid vaccine. The last is vaunted by some as being more efficacious than malaria.
In estimating the results of these modes of treatment it is necessary to remember that records of remissions in cases which have had no particular treatment are frequent, even for such periods as seven, eleven and nineteen years. It is also important to bear in mind that the march of general paralysis may be very slow (drawn out in one case to twenty-five years). It is well, therefore, not to be too sanguine about remissions, or lightly to attribute them to the particular treatment we may have had in hand. Remissions sometimes seem to be quite complete, but last for a very short time. For instance, a patient after malaria treatment lost all his symptoms and almost wholly the slight physical signs he had had. Nevertheless he relapsed after a fortnight and died from general paralysis within three months. Several other considerations should tend to make us cautious in our estimation of malaria therapy. The spirochate has been found in the cerebral cortex of patients who have recently had malaria treatment and who have died. Evidently the treatment does not destroy the spirochaete. Further, though symptoms may improve, the serological and cytological changes in the cerebro-spinal fluid may remain unaltered, the inference being that the essential morbid process of general paralysis in such cases is proceeding uninfluenced. Lastly, it is reported from countries where malaria is endemic that malaria contracted before or after syphilis does not modify the latent period between the syphilitic infection and the appearance of the earliest symptoms of general paralysis. On the whole, then, while we have some reason to believe that malaria treatment is clinically beneficial we have but little reason to believe that it produces any effect upon the spirochwte.
Serological and cytological changes are found in the cerebro-spinal fluid in secondary syphilis: some say in a very large proportion of cases. We also know that later in the course of syphilitic infection, when earlier stages have been well or ill-treated, according to current practice, or not treated at all, there are cases in which there may be (1) a slight mental impairment of a neurastheniform kind, (2) ill-defined physical signs, and (3) serum and cell changes. This is the very stage at which we encourage ourselves to apply malaria treatment-to get the cases early. It is, however, a phase which may last for years. It may be improved by anti-syphilitic treatment, by pyreto-therapy, or by other forms of treatment and indeed by the mere flux of time. Plainly, the moot point is whether this stage is, at any rate in all cases, an early phase of general paralysis, and doubts must arise as to whether our assumption that it is one of general paralysis is not too all-embracing. It is at least conceivable that some such cases are those of a mild meningo-vascular disease which will never in the natural course of things become general paralysis. If serum and cell changes in the cerebro-spinal fluid always heralded an oncoming general paralysis it is difficult to understand why so small a percentage of the syphilized become general paralytics.
We may be including in the category of general paralysis many cases in which, before the use of serum and cell examinations, the patients would not have been so included, and in wvhose case, in spite of cell and serum changes, coupled with slight symptoms and signs, we are not positively warranted in making this diagnosis. So also we are apt, when we find serum and cell changes coupled with mental symptoms, such as depression, exaltation, excitement, dementia, or delusions, forthwith to conclude that the patient has general paralysis, and to plume ourselves upon the fact that, after malaria or other treatment, such mental symptoms abate. The association between mental symptoms and changes in the cerebro-spinal fluid and blood does not necessarily imply the presence of general paralysis, nor does the passing of symptoms, after the application of therapeutic procedures, invariably mean that we have, by these measures, cured or alleviated the symptoms of general paralysis. In the first third of last century the recovery rate in general paralysis was much as at present. Probably at that time there were included in that category affections which were no,t general paralysis. Perhaps our recovery rate at present, so far as it depends on malaria therapy, is high, because we include in the class submitted to such treatment some who are not general paralytics at all. which I employ appears to give results at least as good as those obtained by the conventional twelve-rigor method and involves much less suffering and danger to the patient. We all know the condition to which an individual is reduced after a prolonged course of malaria and we should ask ourselves whether such prolongation is necessary.
During the years 1927 and 1928 I have treated my cases at Cheddleton Mental Hospital on the following plan. The patient is inoculated in the usual way and allowed to go through the incubation period and to have one or two rigors. The malaria is then stopped by a full course of quinine. The general paralysis is almost always arrested by this short course to such an extent that it is possible to set the patient going again: to employ him in mental or bodily work, in favourable cases, or to get him up and about, playing games and taking exercise in less favourable ones. This early re-education is most important for final success. The patient is at the same time treated thoroughly with tryparsamide. After an interval of one, two, or three months, he is re-inoculated with malaria and the same course is gone through again. The combined course of malaria, re-education and tryparsamide is repeated again and again until the patient has recovered or until it is clear that no further improvement is to be expected.
Little or no difficulty is experienced in re-inoculating successfully with malaria.
The dose of malarial blood should of course be increased from 2 to 5 or 10 c.c. and, if necessary, a second strain of benign tertian parasite should be used. I have treated twenty-two cases on this plan, the results of which may be summarized as follows, and for contrast I will give the results of twenty-three cases treated previously by the twelve-rigor method. 
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The only criterion used in judging the result is the ability to return to work.
"Cured" or "greatly improved" means return to the patient's own work after discharge from hospital or the performance of really intelligent and valuable work in hospital; "improved " represents the performance of useful mechanical work under direction. In neither series were the cases selected; every case diagnosed as one of general paralysis was treated, except those in which the patients were actually moribund. The three deaths in the apyrexial series were of debilitated patients in an advanced stage of the disease. Dr. G. de M. Rudolf: General paralysis is a disease in which it is almost impossible to say that a patient has recovered. Untreated patients have been known to undergo well-marked remissions for many years and yet to die from the complaint. No recovery can be claimed unless the patient has shown a good remission up to, at least, the average age of death for the sex and has died from some other complaint. In addition, post-mortem findings must be negative. A return to clinical or serological normality does not signify recovery. I have seen patients previously treated with malaria apparently normal clinically but with well-marked positive serological reactions, and patients who remained typical general paralytics but with normal cerebro-spinal fluid findings. Further, in one patient who remained euphoric and grandiose after malaria there was a completely negative cerebro-spinal fluid which, later, again showed positive findings; the clinical condition remained unchanged.
A remission, however, can be recognized and, although the personal bias and opinion of the observer frequently decide the degree, there is a certain amount of agreement as to the nature of such a remission.
The percentage of remissions in untreated cases has been dealt with by Dr. Stoddart, but I should like to draw attention to one particular series in which strict comparisons were made as to the diagnosis and policy of discharge adopted. In 1925 a committee of members of the London County Mental Hospitals Service was formed under the chairmanship of Dr. Golla, to report upon the value of therapeutic malaria. In October, 1926, the Committee issued its report. Of 227 untreated certified general paralytics only 2'6 per cent. were found to have been discharged from the mental hospitals, whereas of 191 similar cases treated with malaria, 33-5 per cent. had been discharged.
My personal experience of therapeutic malaria is concerned with 191 cases treated at Claybury Mental Hospital, and, at this point, I should like to thank Dr. G. F. F. Barham for permission to refer to them. In the treatment of these cases no selection was made beyond the omission of a few who were near death on admission. Of these 191 cases, 31 4 per cent. were discharged. Of a few re-admissions, some have been re-discharged following further malarial treatment. Some of the patients received arsenic after the malaria and others did not, and if those treated with malaria alone are considered a series of eighty-nine patients is obtained. Of these eighty-nine, 33 or 37-1 per cent. were discharged, and of these seven relapsed. Two of those who relapsed were re-discharged. A series of twenty-eight patients treated with malaria, followed by 126 cgm. of sulfarsenol in six doses, gave a discharge rate of 59 * 6 per cent., and a small series of fourteen cases treated with malaria followed by mercury, potassium iodide, sulfarsenol, and later tryparsamide, showed a discharge rate of 35-7 per cent. Such small series are only of value when added to other series of cases treated similarly, and no generalizations can be made from them. The high rate of 59 * 6 per cent. may be partly due to too small sampling.
When comparing two or more series of selected cases treated with malaria the condition of the patients at inoculation must be considered. On analysing the series of eighty-nine patients treated with malaria alone, the highest discharge rates were found to occur in the patients under 40 years of age, amongst those with a history of the disease of less than seven months' duration, in the expansive and depressed types, amongst those in good physical health, and in those who showed the most strongly marked Wassermann reactions in the cerebro-spinal fluid. The last is so interesting that I am showing the figures, although full details of these eighty-nine cases will shortly be published in the Mott Memorial Volume. (The following results represent methods tried by myself, but not necessarily recommended. The results with milk and saprovitan were particularly disappointing. The results with relapsing fever were barely as good as those obtained with malaria, and there appear to be objections to its use.) (I) Relapsing Fever.-Twenty-eight patients were injected. One did not " take" and another only showed a slight reaction. In one case, mentally resembling general paralysis, but really a case of mania, the patient was injected and recovered quickly and completely. The material was obtained from the blood of mice, infected with Spirochata duttoni and was injected into the abdominal muscles. This was supplied by Dr. Golla, Pathologist to the London Mental Hospitals, who had obtained the strain from the London School of Tropical Medicine.
Intensity of Wassermann reaction
The incubation period was generally from five to seven days. The initial rise of temperature lasted from three to four days, and a relapse frequently occurred from about the sixteenth to the twentieth day. Three or four pyrexial periods usually occurred, but in two cases there were six distinct high pyrexial periods. At times the fever dwindled away in a low pyrexia. No marked enlargement of spleen or liver occurred, and, except in one case, no collapse followed in this series. The only sequela was a definite Bell's palsy in four cases, three of which were in females. This came on after a week or so of infection and lasted about three weeks. In time it cleared up entirely.
In all the cases the patients had positive Wassermann reactions in the blood serum, and all, with one exception, had positive-in almost all cases strongly positive-reactions in the cerebro-spinal fluid and typical paretic curves in the Lange reaction. Of the patients discharged as improved one was transferred to another institution. One had a negative cerebro-spinal fluid, although presenting symptoms of infection of the central nervous system.
Of the five cases which showed some improvement, but not sufficient to justify discharge, two showed a pronounced mental remission, with improvement in physical signs, and one showed diminution of the intensity of the Wassermann reaction and in the cerebro-spinal fluid. A review after a second year of these cases showed two with distinct retardation of the progress of the disease, but two have relapsed and one has died.
Of the nine showing no change three patients exhibit distinct retardation of the progress of the disease, and one has died, bringing the total deaths in the series up to five.
From the Banstead experience of relapsing fever, the percentage of cases distinctly improved is little lower than the general figures given for the results of malaria and other treatments, and a fair proportion showed retarded deterioration.
The infection did not prove dangerous, and in two cases, when pyrexia seemed likely to persist, giving neosalvarsan appeared to check further progress.
It is only fair to say that in some other cases in which the patients were inoculated from the same strain, there were unfortunate results, indicating that at times inoculating with relapsing fever may prove dangerous and difficult to control.
The spirochetes often were not easy to find in blood-films. Blood-counts, taken by my former colleagues, Dr. W. A. Caldwell and Dr. H. W. Eddison, showed some leucocytosis up to about 15,000 cells, with a relative increase of large lymphocytes or hyaline cells.
(II) Saprovitan.-In eleven cases (nine male and two female) injection with saprovitan has been tried and only one patient has shown any real improvement. The results are distinctly disappointing. The temperatures have generally been produced quite reliably and have gone up to 105°F. Although it is not attended with undue risk, the treatment does not appear to lead to any real remission in the bulk of the cases.
The series quoted was mostly completed nine months ago, so that improvement should have had time to appear.
(III) Milk.-The treatment by protein-shock therapy is quoted by various German observers as giving good results, in some cases almost as good as those given by malaria. A pyrexia is described rising up to 1020 F., the method employed being to inject a solution of milk either alone or combined with courses of salvarsan.
Between fifty and one hundred cases have been injected with milk at Banstead with little or no result. Some of these cases were those of general paralysis. The technique employed was to inject 10 c.c. of milk solution into the buttock muscles, as subcutaneous injection appeared even less effective. The result appears to depend on the question of sterility. Sterilization by autoclaving under steam pressure obviously reduces the protein content of the milk, as does boiling for say five minutes. Bringing milk to the boil, which appears to be the method of some workers, affects the protein content less, but does not usually sterilize the sample. Similarly, heating at 600 0. for half an hour may not sterilize the sample. It is, however, sometimes possible, by cleaning the udder of a cow and milking into a sterile vessel, to obtain samples which prove sterile after heating at 600 C. for half an hour. This method has little effect on the protein content.
The injection of such sterilized samples of milk usually produced no reaction of temperature, although occasionally slight reactions to 1000 and 99.60 F. occurred in cases with some evident infection, such as cystitis, etc. Such slight reactions, however, only took place in about 10 per cent. of cases. The injection of samples of milk brought to the boil or pasteurized, but which still contained saprophytic bacteria, produced, on intramuscular injection, temperatures of 1020 and 103°F., such as are described without, however, producing abscess formation or other evident sepsis.
It therefore seems probable that the results claimed for this method are mainly due to the reaction to organisms which still remain in the injected fluid and not to a protein reaction.
Dr. C. Worster-Drought said he would confine his remarks to treatment by malarial infection followed by a course of six doses of novarsenobillon. He had used this method since the early methods of 1923, but the only cases worth considering, in endeavouring to assess the value of the method, were those treated five or six years previously. He would deal, therefore, only with cases treated at a neurological hospital during 1923 and 1924. In such a hospital, general paralysis was frequently met with in its earliest stage. If cures resulted from malarial treatment, one would expect early cases to show the maximum response.
No case had been accepted unless, in addition to clinical manifestations, both the blood and the cerebro-spinal fluid had yielded a positive Wassermann reaction and the cerebro-spinal fluid had shown a Lange curve of the "paretic" type. Out of thirty-six such cases, seven patients (20 per cent.) remained at work, and two at least, after six years, showed quite as good a result as that obtained in the patients described by Sir James Purves-Stewart; eighteen (50 per cent.) remained either improved or had shown no further deterioration, but the majority could scarcely be said to be useful members of society. Seven (20 per cent.) had either died or become worse and had been admitted to mental hospitals. It had been impossible to trace four cases.
Though these observations referred to early cases, the good results in no way approached those claimed by Viennese authors.
It was true that the Wassermann reaction might become negative both in the blood and the cerebro-spinal fluid after a considerable time. In his experience, such negative reactions were seldom obtained within a period of two years from the cessation of treatment. It was uncertain, however, what value could be attached to this observation. He had seen cases deteriorate after the Wassermann reactions had become negative, and in this he agreed with Dr. Rudolf. The cases in which physical-rather than mental-symptoms predominated, were found to have responded much better to the treatment after sufficient lapse of time. Cases of taboparesis and those of congenital origin did not show such good results.
He much preferred transmission of the infection by injection of malarial blood to transmission by a mosquito bite. In blood-transmitted malaria, rigors usually developed more abruptly and without a preliminary four-to six-days' irregular pyrexia; also, the infection appeared to be less exhausting and was more easily controlled by quinine. He had transmitted the same strain from patient to patient for eighteen months. From ten to twelve rigors were usually allowed, and were followed by the intravenous injection of six doses of novarsenobillon, beginning with 0 45 gr. and gradually increasing to 0 9 gr. Judging from cases in which it had been necessary to stop the malaria at an early stage, his impression was that three or four rigors might be of as much value as ten or twelve. Following malarial treatment, if a patient's condition remained quiescent for eighteen months, orlonger, and then showed signs of deteriorating, a second course of malaria would often bring about further improvement.
Surgeon Rear-Admiral E. T. Meagher: Whittingham was the first of the County Mental Hospitals in which malarial treatment was applied, and Dr. R. M.
Clark and his colleagues introduced it there in July, 1922. Since then it has been made use of at one time or another in forty-one of the ninety-seven County Mental Hospitals of England and Wales. The Commissioners of the Board of Control encouraged the treatment and received annual reports of all cases treated.
Sections of Psychia.tq and Neurology
In June, 1927, the time had arrived when the information received should be reviewed and made public. I was invited to undertake the work, and Colonel James, of the Ministry of Health, an expert malariologist, was asked to co6perate; his counsel and assistance were invaluable. The Report, completed some time ago, is about to be published.
As a mere collection of case records would have been unsatisfactory and possibly unconvincing to those who are sceptical concerning the value of malarial therapy, I kept three objects in view in making the investigation:
(1) Can it be clearly shown that 'malarial therapy is of value ? (2) Can the results of treatment during the five years 1922 to 1927 be shown in a convincing or credible manner? (3) Are there any points calling for special comment?
All the cases to which I shall refer were certified cases in county mental hospitals. Full use was made of the unequalled resources of the Board of Control in checking each case and in ascertainment generally. Other official and non-official agencies were also employed to ensure accuracy.
To obtain an acceptable standard for comparison between treated and untreated' cases of general paralysis, lists of all direct admissions during 1923 were obtained from the fifty-six hospitals in which malarial treatment had not been given. I can tell you precisely the state of each of those cases now. The contention that normal remissions account for the improvements acc'edited to treatment can be weighed.
Periodic variation, if any, in the virulence of general paralysis is also eliminated, since comparison is made for the same period. The admissions for 1924 were obtained. Cases transferred were excluded and the state of the discharged was not followed up. The report deals with these year by year so that the critical inquirer may have details for testing the final figures. As the earliest years are of most interest in reviewing the results of treatment as j'udged by their present state I give you the ascertainment made of all cases treated up to the end of 1924.
Total 438
Dead 191 (43.6 per cent.) ... Alive 247 (56.4 per cent.) ...In hospital 139 (31.7 per cent.) Now let us compare the results, for equal periods and under fairly equal conditions, in treated and untreated cases.
We find that 56 * 4 per cent. of treated cases are alive; 13 -4 per cent. of untreated cases are alive.
Let us apply the severest tests we may, the inference remains the same. Select from the fifty-five hospitals the returns of the hospital sbowing the most favourable results-each hospital is shown in detail in the report-and it will be found that 36 per cent. of living is the figure and that this refers to cases admitted in 1924 only.
Not malarially treated.
Select from the 1173 untreated cases the 438 who have fared best. We shall find that 157 are living, whereas there are 247 of the same number of treated patients now livinrg.
Having eliminated all factors and fallacies which possibly tended to show why the death-rate amongst the untreated should be higher than in treated cases, there still remains a disparity in favour of treated cases, which, I submit, incontrovertibly establishes the value of malarial therapy. Each of the five years' results tells the same tale. Now, to form an estimate of the measure of success. The cases remaining in hospital have, in general, benefited by treatment and lead a more natural existence than untreated cases. For the basis on which this statement is made and for a more extended consideration of this point the full report should be consulted.
Let us consider the treated patients who showed sufficient improvement to be discharged. Of the 438 treated during or before 1924, 134 were discharged, 108 remain now discharged ; death or re-admission accounts for the difference of twenty-six. Speaking of them as failures, we may say that one in five of discharged treated cases failed. Rather more than half of the untreated discharged cases failed.
Here, again, is incontrovertible evidence in favour of malarial treatment and a clear refutation of the suggestion that those practising malarial treatment are more liberal in discharging patients than those who do not make use of such treatment.
In order to obtain direct knowledge concerningthe condition of the 108 cases still discharged, a personal visit was made to their homes, and it can be definitely stated that seventy-seven are able to follow their usual avocations-sixty-nine were actually doing so; eight were temporarily out of work; ten were mentally fairly well, but fit for little work. Ten were degenerating and mentally unfit; the state of eleven could not be determined.
The condition of these discharged cases is more fully described in my report than can be attempted here. The following observations are applicable to 75 per cent. of them:-A high standard of attention to dress and personal cleanliness was observable; judgment was normal; insight was restored, and memory was good. Anxiety as to the future replaced the ' never better in my life" attitude so frequently met with in the failing general paralytic; speech was normal, tremor was not evident. Many patients had the appearance of having recently been through a severe illness; most were more readily fatigued than before they had the disease.
Judging from the 10,000 patients receiving malarial treatment of whom I gained some slight information at home and abroad the average accepted results indicate that one-third die, one-third remain in hospital, and one-third are well enough to resume their ordinary life.
Let us now consider all cases treated in county mental hospitals during the five years ending June 30, 1927.
The report will show the total number treated was 1,597. The ascertained results show:-Alive 1,056 (66 per cent.) ... In considering the discharged patients little regard has been attached to the customary classification into "recovered," "relieved'" or " not improved." An analysis of the present state of these cases is given in the report. Personally, I do not accept the fact that a patient has been enabled to resume his former employment as sufficient reason for stating that a cure has been obtained. In the absence of a fully detailed medical examination I am not prepared to go further than to speak of apparent " cure, and many of the discharged patients may be so described. The third objective I kept in view while making a study of the results of treatment was, as I have already told you, to observe if there were any points calling for special consideration : I will mention two.
(1) Deaths occurring shortly after inoculation. The irresistible conclusion is that malaria itself precipitates death in many cases. Of 1,600 patients treated 34 per cent. have died. Of the same 1,600 patients, 9 per cent. died within a month of inoculation. Of all the patients dying, one in four died within a month of being inoculated. Early deaths were known to occur, but their incidence has never before been so arrestingly stated and demonstrated.
Professor Wagner-Jauregg, of Vienna, told me that though 97 per cent. of general paralytics were subjected to treatment, early deaths no longer occurred, and that such deaths could be avoided by giving cardiac stimulants in every case at the beginning of treatment, and again at the acme of each febrile attack; also in the case of feeble patients, by stopping fever for a few days by a small dose of quinine.
(2) The second point is the evident call for supplementary treatment to enhance the value of malarial treatment; it was interesting to find that all the Continental clinics were employing arsenic in some form or other.
In conclusion, my inquiry has convinced me that malarial therapy is valuable in (1) extending life, (2) improving the mental and physical state of the patient, (3) allowing 20 per cent. of the patients to resume a normal life.
I believe it to be the best form of treatment at present known.
Dr. T. Tennent: It is almost fourteen years since tryparsamide was first prepared, having been synthesized by Jacobs and Heidelberger in 1915 at the Rockefeller Institute. Only after extensive experimental work with the drug, especially in relation to trypanosomiasis, was it administered in cases of late syphilis. According to the early reports it was then administered to improve the general condition, so that these cases might be later treated in the ordinary way. It was found, however, to have a very beneficial effect, both on lesions and also serologically, so its use was therefore extended. It was given to patients with primary and secondary lesions. No improvement was noticed ; in fact in some cases lesions were said to have progressed. This led to a delay in further treatment, and the first report of its use in the treatment of neuro-syphilis was made in 1923, when Lorenz and his co-workers published their results in a series of seventy-eight cases. They claimed that disease had been arrested in 63 per cent. and improvement had occurred in another 15 per cent. Moore, a short time later, with twenty-seven cases, gave almost similar results, namely, 66 per cent. arrested and another 15 per cent. improved.
In 1924 a supply of the drug became available for use in several hospitals in this country, and twenty cases were submitted to this treatment in the Maudsley Hospital. Three were cases of tabes, and consequently outside the scope of this discussion. Dawson, after observation of the remaining seventeen cases for over a period of twelve months, reported that 11 showed clinical improvement; 5 showed no improvement; in 1 the patient died. Of the 11 who showed clinical improvement, only 7 showed improvement in their serology. Since that time the drug has been administered in thirty-three additional cases. In 1926 it was considered that in view of the number of remissions being obtained by non-specific therapy, patients ought to have the benefit of both forms, and this has since been tried. Tryparsamide, therefore, has been used in fifty cases, twentyseven of which have been treated by the drug only, and twenty-three by the drug plus some variety of fever.
Treatment in a voluntary hospital is complicated by the fact that patients can leave at any time they desire. Several, after receiving a few injections, requested their discharge and had to be removed from hospital. This group, however, is not considered here.
The diagnosis of all these cases was made after a consideration of each from a threefold aspect, namely, mental state, neurological signs, and laboratory tests of the blood and cerebro-spinal fluid.
Method of Treatment and Administration.--As soon as a diagnosis of general paralysis is made and no signs are found contra-indicating the use of the drug tryparsamide treatment is begun. At first, in 1924, weekly injections of 2 grin. were given, and the course was limited to eight weeks. A rest for two months was allowed and then the second course was begun. No untoward effects were noted and the dose was increased to 3 grm., a course of twelve injections being given. The present method is to begin with intravenous injections of tryparsamide in 3-grm. doses as before, and this is especially valuable if the patient's general condition is poor. As soon as possible the patient is inoculated with malaria and throughout the course of the fever the injections are maintained. The drug has in no case prevented the development of the fever. There is no evidence that the action of the drug is cumulative and patients continue their injections at weekly intervals without interruption, so long as their serology gives positive results. Solomon has given weekly injections of 3 grm. without interruption for a period of from two to three years.
Results of Treatment.-Of the entire series (fifty in all), sixteen patients, or 32 per cent., show a good remission, and have returned to their previous occupations or work comparable to same. I would not infer, however, that they are free from evidence of their affliction since a careful mental examination in several cases will reveal memory defects or defects in intellectual or emotional spheres. All but one have done their work satisfactorily for periods of from one to four years, and all are playing the part of normal citizens.
A moderate remission has been obtained in thirteen others, all of whom are at home but are unable to perform or retain regular work. Some of these have been more recently treated, and may yet gain admission into Group 1. Sixteen cases have remained stationary at home or declined in mental hospitals and five of the patients have died.
To be more precise, of the twenty-seven cases treated by tryparsamide alone, a good remission has been obtained in five patients (18i5 per cent.), a moderate remission in nine (33 per cent.), two are at home stationary, seven are in mental hospitals, and four are dead.
Of the twenty-three patients treated by tryparsamide plus fever, a good remission has been obtained in eleven (4758 per cent.), a moderate remission in five (21 7 per cent.). Five are at home stationary, one is in a mental hospital and one is dead.
A point of great interest is the result of treatment compared with the duration of illness before treatment. In estimating the duration of symptoms previous to treatment I have taken those more definite symptoms attracting the attention of relatives, such as loss of memory, change in behaviour, alteration in speech, etc. It was evident, however, that the process had been going on for a longer period, as, on recapitulation, in practically all cases a change in personality was described, most frequently in the form of irritability for a period of one or more years. I have tabulated these figures, making four groups of cases, dividing the period into " under three months," " over three but under six months," "over six months but under twelve months," and " over twelve months." A glance at these figures shows that cases treated within three months of exhibiting definite symptoms give by far the best results, and that the chances of improvement diminish with delay in treatment. Of the nine patients presenting symptoms for over twelve monthsthe average period being nineteen months-only two have shown slight improvement. Although the number of cases studied is small, the results agree with those of other workers irrespective of the form of treatment employed. Ferraro and Fong, in an analysis of 126 cases, conclude that old-standing cases of two years' duration offer less probability of successful treatment.
This factor may partly explain the greater number of remissions seen in manic and expansive types, as states of excitement always affect relatives more intensely than those of mere indolence, consequently such patients come under treatment at an earlier stage.
Serological Changes following Treatment.-It has been possible, as a result of treatment, to restore many of these patients to a condition approximating to their pre'vious state of health, in spite of the fact that a large number retain changes in their serology which have been regarded as pathological. They show clinical remissions, but the question as to whether the effort should be maintained to render their serological reactions negative, cannot be definitely answered from our present knowledge. As Bunker has pointed out, we do not know whether such persisting pathological reactions are something in the nature of a scar or whether such patients, in contrast to those showing negative reactions, are enjoying a clinical remission, in the literal sense of the word. It is to be inferred that these persisting abnormalities are signs of the disease to be removed, if possible, as part of a restoration to normality.
The most consistent change found in the cerebro-spinal fluid, as a result of treatment. is a reduction in the cell-count. This is found in all cases and occurs early in the course of treatment. The globulin content and the Wassermann reaction are next in order of improvement. A negative Wassermann has been obtained in seven patients while in twenty of the remainder it has been markedly reduced. The colloidal gold reaction is the element most resistive to treatment, and distinct reduction in other elements is frequently obtained with little change in this reaction. No fluid has failed to show a reduction in pathological changes when prolonged treatment with tryparsamide has been employed.
With regard to the Wassermann reaction in the blood, several workers report -it to have become negative at an early stage in treatment. Such has not been my experience-only three cases presented a negative reaction, in others it remained after treatment more frequently stronger in blood than in cerebro-spinal fluid.
I think that in cases which have not shown serological improvement under treatment with tryparsamide, the treatment has not been continued long enough. It is not yet known at what point further improvement from treatment cannot be expected. Solomon and Viets state that fifty or seventy-five injections of 3 grim. may be needed before serological improvement takes place. In a series of twentythree cases reported by Bunker consistent results were scarcely obtained with fewer than eighty injections of 3 grm. He concludes that from the definite influence exerted upon most positive spinal fluid, complete negativity may perhaps be achieved, although, in general, at a cost of upward of 100 or even 150 injections of tryparsamide.
Comparing, in this series, the clinical with the serological improvement I find that in early stages there is no parallelism between the two; as time goes on a higher correlation is found, until, at a later stage, all the cases showing clinical improvement have improved serologically. The converse, however, cannot be applied, as three cases under treatment show distinct improvement in serological reactions, one now giving a negative cerebro-spinal fluid, whereas clinically they must be put in the " stationary" group.
The complications of this treatment have been few. In two patients amblyopia developed with diminution of the visual fields, but there was improvement after the drug had been discontinued for a few weeks. One of these has since had further injections without any ill-effect. No other patients complained of eye symptoms, but a careful examination of fundi is made previous to treatment. A few have complained of giddiness at the time of injection and one of the earlier patients had a rigor several hours afterwards.
Summary.-Tryparsamide is a most valuable drug in the treatment of general paralysis but its action is aided by combining it with fever therapy, of which malaria has proved safest in this series. Beneficial results occur in indirect ratio to duration of symptoms before the onset of treatment. In early stages after treatment there is no parallelism between clinical and serological improvement. A partial parallelism exists in the later period, as all cases showing clinical improvement show a concomitant serological improvement. [February 14, 1929.1 Dr. J. G. Greenfield said he had not been able to go through the cases of general paralysis at the National Hospital, Queen Square, from the pathological point of view, as he would have liked to have done, but certain changes had been noted in the brains of cases in which death followed malarial treatment. The majority of these patients had died as a result of lung complications; there were one or two in which the paroxvsms of malaria had been so severe, in a person already weakened by disease, that death ensued, more or less directly, on account of the malaria. In one or two of the early cases death was due to jaundice. The majority of deaths, however, had been due to lung complications, mostly occurring in the winter months.
The changes in the brain were exactly similar to those described by Straussler and Koskinas, Gurewitsch and R. B. Wilson. They consisted in a very great increase in the inflammatory reactions in the brain, following immediately after malarial treatment had commenced. Within seven days there was an enormous excess of small-celled infiltration, in which the lymphocytes, contrary to the ordinary rule in general paralysis, were much more numerous than the plasma cells. At a later stage several workers had described early gummatous formations, and even fairly gross gummata. Another point was the rapid disappearance of spirochaetes from the brain in general paralysis after malsaria treatment. One could not always say that spirochoetes had been there before, but in almost every case in which the patient died three to six months after treatment, spirochates had been absent. They were, however, found in quite 50 per cent. of the brains from cases in which the patients had died without having had malarial treatment.
These facts could be correlated with the remarks of Rear-Admiral Meagher and those of Dr. Tennent from the clinical side. The brain changes were certainly evidence of a very acute inflammatory disturbance as a result of* treatment by malaria w hich tended to make any concurrent affection more fatal. Dr. Stoddart had referred to the necessity of re-inforcing the malaria treatment with salvarsan. It was the tendency, in the early days of malaria treatment, to suppose that the inoculated disease cured general paralysis by itself. The evidence was that the changes found after malaria were those of acute cerebral syphilis, and they needed to be treated by salvarsan, just as in any other case of syphilis. He (the speaker) had found the same changes in the cerebro-spinal fluid as Dr. Tennent had done. In only one or two cases had the fluid been rendered moderately normal while the patient was under observation, but at the National Hospital there were not the same facilities for following up cases as existed in mental hospitals.
He thought that the persistence of changes in the cerebro-spinal fluid-was due partly to the scavenging process by which the effects of the acute inflammation that occurred in the brain after malaria were cleared up, and partly to the scar left in the brain by the disease. In either case too much attention should not be paid to them.
Dr. D. Nabarro: In neuro-syphilis, early recognition and treatment are of paramount importance. It is therefore essential that every case of syphilis should have the spinal fluid tested at the commencement of treatment and again before discharge. So far as possible we have carried this out with the cases of congenital syphilis seen at the Hospital for Sick Children, Great Ormond Street. A considerable proportion of the many hundred cases treated have shown involvement of the central nervous system by the presence of positive Wassermann and colloidal gold reactions in the cerebro-spinal fluid. In some there is, in addition, clinical evidence of nervous involvement, such as fits, mental deterioration, and spasticity. The diagnosis of general paralysis is difficult in children, as the exaltation and grandiose ideas, the loss of facial expression and the tremors are generally wanting. The symptoms have been usually fits and/or progressive mental deterioration, and if the Wassermann reaction in blood and fluid is positive, and the gold curve is of the paretic type, the case is diagnosed as probably one of general paralysis. In other cases the child may appear perfectly well, yet, because the Wassermann reaction remains l)ositive in spite of treatment by injections of arsenicals and adjuvants, there is always the risk that these patients are candidates for general paralysis. We have therefore endeavoured to treat them so as to render their spinal fluid normal. The methods we have emploved have been by malaria, intracisternal injections of salvarsanized serum, and intravenous injections of sodium iodide, either alone or in conjunction. I shall confine my remarks to the first two, and I should like to acknowledge my indebtedness to Sir James Purves-Stewart for introducing to my notice the intracisternal method, which I feel convinced cured the patient we treated together some years ago. It is Case I in Table 3 (2), (p. 41). Before he was referred to me this patient was seen by a neurologist and a psychiatrist, both of whom diagnosed general paralysis. After treatment by malaria, intravenous novarsenobillon, intracisternal injections of salvarsanized serum and intramuscular bismuth extending over a period of nine months from August, 1924, his blood and cerebro-spinal fluid became negative and were still negative twice in 1926, and once in 1927 and 1928 respectively. He is now mentally well and alert.
Since 1925 I have performed cisternal puncture on a number of children, several of them under one year of age, suffering from various forms of meningitis, and my assistants have also performed the operation, which is no more difficult than ordinary lumbar puncture. An anesthetic is given, 20-30 c.c. of cerebro-spinal fluid drawn off, and an equal amount of diluted salvarsanized serum allowed to replace it. Within an hour or two the child recovers and appears quite well afid the next day it may be able to get up and play. A course of treatment consists of six injections at weekly intervals, which I think preferable to fortnightly intervals; the remedial agent can thus act more quickly upon the diseased tissues and the spirochtes, and I have not seen any harmful reaction result from the weekly applications. Hitherto we have treated ten cases by this method; several of these had previously derived little or no benefit from malarial infection. Our greatest success has been in the case of a girl who at the age of six years became acutely denmented and was found to have a strongly positive Wassermann reaction in the blood and cerebro-spinal fluid, with a typical paretic colloidal gold curve. She had a good deal of treatment, including malaria and two courses of cisternal injections, with the result that her blood and cerebro-spinal fluid became practically normal, and she was restored to normal health. I have seen her many times since, and have tested her blood and fluid on five occasions, the fluid remaining normal, while the blood Wassermann relapses a little occasionally. When seen less than a month ago she was remarkably well and showed considerable mental progress. The other cases of juvenile general paralysis which we have treated have not yielded such successful results. The explanation is, I think, that these were of much longer standing and more extensive and more permanent damage had already been done to the brain.
Malaria has been given in thirteen cases of congenital neuro-syphilis, which include four of juvenile G.P.I., one of tabes, one with meningo-vesicular syphilis and an old hemiplegia, three with some mental enfeeblement and four showing no symptoms referable to the central nervous system. It will he seen from the slide [shown] that no striking improvement has occurred, either clinically or serologically, in most of these cases, and on this account a few of the children subsequently had intracisternal injections of salvarsanized serum. Although the total number of cases is small, and it is therefore unwise to draw any conclusions from them, I am inclined to think that the benefit derived from malarial treatment in cases of congenital neuro-syphilis is not very great; and that more benefit appears to have been derived from intracisternal than from malarial treatment, though possibly combined treatment with malaria and intracisternal injections is preferable to either alone. I believe that in intracisternal injections we have a valuable agent for the treatment of neuro-syphilis, but neuro-syphilis should be forestalled by systematic examination of the cerebro-spinal fluid in all cases of syphilis, and the appropriate treatment should be applied before the spirochw,tes entrench themselves in the parenchyma of the brain.
Dr. Hans Deutsch: I will give an outline of the procedure carried out at the Viennese Clinic of Professor Wagner-Jauregg.
Malaria is always inoculated from patient to patient. This method has two advantages: (1) this type of malaria after it has undergone several passages through the human being is no longer transmissible through the mosquito-because it lacks its sexual forms; and (2) the strain has become exceedingly sensitive to quinine, so that three doses of 0 5 grm. of quinine are usually sufficient to check paroxysms. As a rule, inoculation is subcutaneous. If the patient does not react to this form of inoculation the intravenous channel is chosen. It is not necessary to match blood-groups for this purpose, because only from 4 to 10 c.c. are used and no untoward effects have ever been noticed. If after this procedure the patient does not react, mixed typhoid vaccine is given, beginning with 25,000,000 bacilli and doubling the dose if necessary. Typhoid vaccine will very often provoke the initial rise of temperature and regular paroxysms will follow. The patient is allowed to have as many paroxysms-up to eight or twelve-as his physical condition will permit. Digitalis, or a similar preparation, is always given during the course of treatment, since, in these patients, the heart forms the greatest complicating factor. If it becomes necessary to interrupt the paroxysms before the maximum of eight to twelve has been reached, re-inoculation with malaria is carried out after a period of rest. This interruption of treatment has greatly reduced the rate of mortality, especially in elderly individuals. Recently it has been adopted as a general rule for less physically fit patients in order to give them malaria treatment with interruptions allowing periods of rest. The only difficulty with re-inoculation, especially after it is carried out a few months after the first inoculation, is that the patients will often not develop paroxysms when the second course of treatment is given. In these cases mixed typhoid vaccine, as I have stated, is given as an aid to encourage rise of temperature.
After the paroxysms have been interrupted, a usual course of six injections of neosalvarsan is given. I may say that it is not the intention of Professor Wagner-Jauregg to institute the malaria treatment as a substitute for, but, as he says, rather as an aid in, the specific treatment of syphilis. Malaria alone has never been given during the last years. It has also been found that, a year or more after the first treatment, another course of malaria treatment is beneficial and prolongs the remissions. Patients are therefore always advised to return a year or so afterwards for the second treatment. During the interval patients come regularly to the out-patient clinic for*Wassermann lumbar puncture and for mental tests.
If paroxysms do not develop after inoculation with miialaria, relapsing fever treatment is given. This is carried out by inoculation from mouse to man. In this case also a regular course of neosalvarsan follows.
The most striking factor in the histological changes of the cerebral cortex following treatment is the disappearance of the usual gliosis and abnormal glia cells and the return of the glia to normal. The degenerated nerve cells remain unchanged. Since we know that the syphilitic spirochaete is a mesodermal organisin, that is, an organism which lives most favourably in mesodermal tissue, and that it invades the cortex of the brain only after a breaking down of the ectodermal defencethe glia-we may say that the beneficial effect of malaria treatment consists in the stiffening of the ectodermal defence, which limits the spirochaete to the perivascular spaces, and that salvarsan penetrates into the perivascular spaces more easily than into the cortex. This explains the logic of giving neosalvarsan after inoculation with malaria. The amount of damaged nervous tissue will determine the endresult. Needless to say we should not speak of a "cure" in these cases, but rather of an arrest, because nervous tissue in the brain does not regenerate.
Dr. A. Glen Duncan said that his experience of the malaria treatment was limited to forty-one cases, each of which had been carefully investigated by all the routine diagnostic methods. The cases were unselected, therefore the mortality was fairly high; seven out of the forty-one patients had died within two months of the malaria inoculation. In twenty-one cases the results had been good, and in these the duration of symptoms before the patients came under treatmrent had averaged twelve months, whilst the previous duration of symptoms in cases in which the results were not so good, averaged eleven months. He (the speaker) had always thought that early cases reacted best, but of course it de)ended on what was considered an "early " case.
The figures rather suggested that an early case was not necessarily one which had shown mental symptoms for only a brief time; of far greater prognostic value were the severity of the disease before treatment was begun and its rapidity of progress. By a "good result " he meant that the patient made such improvement that he could no longer be detained in a mental hospital. The treatment of neurosyphilis in mental hospitals was in a peculiar position owing to the fact that when deprivation of liberty was no longer warranted, patients must be discharged who had had insufficient treatment to allowt of hope for a cure. Public opinion, as well as the Board of Control, would, rightly, not tolerate detaining a man for the sole purpose of treating him for a positive Wassermann reaction or a paretic colloid gold curve. The only standard which could be generally adopted was the possibility of the patient's return to his home. If, as seemed to be the case in many instances, further treatment was required, it was for the neurologist and the general practitioner to give it. A close working association between the mental hospital on the one hand and the general 'and the neurological hospital on the other would meet the requirements.
In psychiatry, probably more than in any other department of medicine, there was a tendency for investigation to be hampered by attaching to the patient a stock diagnosis. All his (the speaker's) patients, on admission to a mental hospital, were thoroughly investigated for syphilis. Neuro-syphilis was easily diagnosed, and in many cases a diagnosis of general paralysis could forthwith be entered in the register. In at least 30 per cent. of patients with neuro-syphilis general paralysis could be definitely excluded. Between these two extremes were a considerable number in regard to which he was not able and he did not think anyone was able-to decide whether they were cases of general paralysis or not.
As a student he had been taught by the neurologist that there were no such diseases as general paralysis, tabes dorsalis or gumma of the brain. The disease was syphilis and its situation the central nervous systemr. If no such pathological entity as general paralysis existed, it seemed still more obvious, from the divergent opinions expressed in this discussion and in published articles, that there was no such clinical entity. It had already been suggested that the term "general paralysis of the insane " should be dropped. He (the 3peaker) suggested that not only the name should be abandoned, but also the current conception of the disease, so that it could be regarded on the basis of neuro-syphilis alone. One could then consider in any given case whether it was likely to be improved by drug treatment alone. If not, one would begin a course of treatment which would probably include induced pyrexia. If the patient was likely to be improved by arsenic and mercury alone, these would be given, and if there was no rapid improvement the more drastic form of treatment could be substituted. iHe was aware that this conception of neuro-syphilis as a whole was not new, but its practical application in mental hospitals did not exist. That was shown, if by nothing else, by the almost entire absence of reference to any form of syphilis other than "general paralysis of the insane" in the literature emerging from mental hospitals.
Dr. W. D. Nicol said that, in selecting cases for' treatment, undoubtedly the ideal thing was to get the patient as early as possible, but advanced cases should also have the benefit of treatment provided a thorough physical examination eliminated any organic disease. He did not consider the history of seizures a contraindication, but obese patients did not stand malaria well. Admiral Meagher had mentioned that the mortality shortly following malaria therapy was still high, and he (Dr. Nicol) agreed that the giving of small doses of quinine to abort the fever was a great factor in reducing mortality. At Horton it was the practice to give one dose of five grains of quinine if necessary; the result was disappearance of parasites within forty-eight hours followed by a remission lasting from fourteen to eighteen days. During this time the patient regained his general strength; moreover, the strain of malaria was not lost, as the attack recrudesced and was never so severe as at first. The indications to abort fever were persistent Vomiting, cyanosis, seizures, persistent high pulse-rate and the earliest sign of jaundice. The failure of the temperature to reach subnormal in bet,ween the paroxysms of fever should also be regarded as a warning.
Much had been said as to the relative merits of malaria induced by mosquitoes and that inoculated by blood. It appeared that mosquito-inoculated malaria was better, as most cases of malaria induced by mosquitoes tended to relapse six to seven months later, consequently some continuous process might be going on in the body. Blood-inoculated cases did not relapse with malaria.
Referring to quartan malaria, a strain of which had been employed at Horton during the last few months, it was too early to speak of results. It had been -found, however, that the more debilitated type of patient could tolerate quartan well; the rigors were less severe, and the interval of two days without fever gave him more chance to keep his strength up. Patients could go on for six or seven weeks without any marked antemia. Quartan malaria was also of value as affording a means of therapy to those patients who proved to be immune to benign tertian malaria. Professor Kirschbaum, of Hamburg (from whom the strain was obtained), had employed quartan since 1918 and he claimed 50 per cent. remissions in the treatment of general paralysis.
[Dr. Nicol concluded by making a brief reference to results of treated cases at Horton. The clinical types which reacted most successfully were the manic and grandiose cases, while the results in the depressed and simple dementing types were less favourable.1 Dr. Lawrence S. Kubie (New York): A previous speaker referred to the difficulty of being sure whether one was dealingwith a case of true general paralysis, and proposed that for statistical purposes it might be safer to consider together all syphilitic disease of the nervous system. It is with a like consideration in mind that I emphasize the importance of recognizing delirious states, and of distinguishing these from paretic deterioration. One frequently encounters the claim that advanced paretic deterioration has been cured, and then finds that the deterioration had lasted only a few months. It seems justifiable to question whether the appearances of deterioration that may arise in the early months are not due to a benign delirium.
Dr. Phyllis Greenacre has pointed out the frequency with which delirious episodes occur in the early stages of an illness that may later become true paresis. These episodes may be florid states of disorientation, confusion, and active hallucinosis; but they may also be somewhat chronic states of mild confusion, in which the differentiation from true deterioration is far from simple. The conduct disorder may be indistinguishable in the two, except that in the delirious state it occurs in a setting of " befuddlement " and disorientation. The speech may be much alike, but an attentive ear will usually distinguish the thick mumble of delirium from the syllabic distortions of paresis, and, in the delirium, all of the symptoms show fluctuations with the depth of the confusion.
Even after persisting for several months many of these pseudo-deteriorated cases may remit spontaneously or after treatment. It may be that malaria is peculiarly effective in inducing these remissions. This, however, is not the same thing as curing deterioration; it seems wise, therefore, to consider true deterioration and delirious pseudo-deterioration separately.
Dr. Stoddart (in reply) said that there seemed to be no doubt that of all the various treatments 'devised for general paralysis malaria had the best record and there seemed also to be a consensus of opinion that some reinforcement was needed, as some of the treatments carried out had not been very convincing. He was inclined to follow one valuable suggestion which had been made this' evening, that of adopting quartan fever instead of tertian. Major Stewart had made the suggestion that about three or four rigors should be allowed, that the patient should be cured of his malaria, then another three or four rigors induced, and so on. He reported a good number of successes obtained in that way.
It was necessary to consider the contiadictory results reported by various people. Some speakers seemed to be rather sceptical about the results recorded, and the reason for that was that there might have been rather more erroneous diagnoses than had been supposed. These errors were probably due to attaching too much importance to the serological examination. He could remember cases, before the era of malarial treatment, in which the disease had been arrested, but not cured, yet there was a normal cerebro-spinal fluid. He was also including some of the arrests he had obtained with hexamine. He had had cases of apparent cure from the clinical point of view, without serological recovery, and it appeared that some of the remissions in those cases had lasted a considerable time; whether they would relapse or not remained to be seen. Lastly, there were patients with apparently general paralytic cerebro-spinal fluid who were not general paralytics. He ought, perhaps, in view of what had been said, to be talking not of general paralytics, but of neuro-syphilitics.
He wished now, owing to what the debate had revealed, to withdraw one of the remarks he made in his opening paper; occipito-atlantoid puncture seemed to have justified itself, though he was doubtful about the diagnosis of the patient who had had hemiplegia seven years before he came under observation.
He asked Sir James Purves-Stewart to state, in his reply, what evidence existed that the cerebro-spinal fluid in the cisterna magna travelled up; his own view had previously been that the fluid passed downwards.
Hexamine had not received any consideration in the discussion, and he suggested that a trial should be made of quartan malaria plus hexamine. The latter substance formed formalin in the cerebro-spinal fluid, and as it killed some organisms it. might kill spirochaetes.
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Sir James Purves-Stewart (in reply) said he would first deal with Dr.
Stoddart's question by exhibiting a diagram to demonstrate the modus operandi of cisternal puncture. Many of his (the speaker's) students at hospital had learned to carry this out with ease. The current of fluid from the cisterna magna was not downwards into the spinal canal; nearly all of it went forwards to the basal cisterns and thence along the Sylvian fissures, etc., into the cortical subarachn4id space, being ultimately absorbed through the great venous sinuses in the dura.
What had struck him most in this discussion was the unanimity of the speakers, who had all commended the value of pyrexial treatment, especially by malaria. Tryparsamide treatment had found few supporters in England, so far. Dr. Brander had emphasized the importance of accurate diagnosis. There was no reason why a patient with dementia precox, or a manic-depressive patient, should not also have neuro-syphilis with its characteristic reactions in the cerebrospinal fluid, without necessarily being a general paralytic. But a diagnosis of syphilitic encephalitis should never be made on serological grounds alone; the clinical diagnosis must also be established. Like all other English workers-and apparently in contradiction to the records of the Vienna school-Dr. Brander had found a definite mortality associated with malarial treatment in general paralysis. This, however, must be faced, since a fatal termination in untreated cases was practically inevitable. Dr. Macnamara had emphasized the importance of selecting suitable cases for treatment, and had suggested that many cases diagnosed as general paralysis were not that disease. The question, in doubtful cases, as Dr. Kubie had also remarked, was, whether these particular patients were suffering from meningo-vascular neurosyphilis, or from syphilitic encephalitis, and at what stage of the neuro-syphilis did a case become recognizable as one of true syphilitic encephalitis.
Another pcint had been suggested by Dr. Rudolf, who apparently laid it down as a diagnostic criterion that the patient must not only have clinical and serological signs of general paralysis, but must also show pathological evidences of the disease post nortem. It seemed rather a hardship for a patient to wait until he was dead before he was accepted as having been cured.
Major Stewart's admirable method of treatment by short two-day courses of malarial fever, repeated at intervals of a couple of months, might entail some difficulty in patients outside a mental hospital. In an asylum time was no object, whereas in private practice the patient and his friends expected speedy and continuous treatment.
He (the speaker) claimed that those who supplemented malarial treatment by intracisternal treatment with salvarsanized serum, secured better results than those obtained by malarial treatment alone.
Finally, not only had the standard of successful arrest of the disease to be considered, but also the extent of recovery which was possible in any individualcase. That did not depend merely on the particular treatment employed, but on the degree of anatomical survival of the brain structures at the time when the treatment was begun. Nerve-cells which were already degenerated could never be replaced.
Hence the importance of recognizing syphilitic encephalitis in the earliest stage, before degeneration had set in, and when the affected nerve-cells were still in a condition amenable to treatment. That was why private physicians, who saw the patients early. often had at better chance of successful treatment than physicians engaged entirely in asylum work. Even the most accomplished asylum physician could not hope to restore an advanced demented paralf tic patient to normal; all he could do was to turn him out as "a good working dement." Personally, he (Sir James) was not in favour of such a programme. He did not think that a patient with his disease arrested at an advanced stage was of any value to himself, to his family, or to the community.
